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(57) Abstract 

An inhalation device 
comprises at least one 
inhaler for dispensing 
a dose of a drug to a 
user inhaling through 
the inhaler. The inhaler, 
which contains a supply 
of drug. has means 
(21-23) for detecting the 
dispensation of a dose 
and means (21-23; 38) 
for measuring a specific 
feature of the disease 
being treated with the 
drug, e.g. the inhalation 
air flow of an asthmatic. A 
processing unit (30), which 
is integrated in the inhaler 
or provided as a separate 
unit, has storage means 
(34) for storing the specific 
feature from a plurality of 
measurements as well as 
the time of each detected 
dispensation of a dose. To 
improve the reliability of 
infonnation recorded in the 
processing device (30), the 
inhalation device further 
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con^>rises electronically readable identification means (27), which are arranged inseparably from the supply of drug and which contam 
infonnation enabling identification of at least the kind of drag in the supply and the size of Ae dose dispensed when a user inhales through 
the inhaler, and means for delivering said information to the processing unit 
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Inhalation device with electronically readable 
identification means 

The present Invention relates to an Inhalation device 
comprising at least one inhaler for dispensing a dose of a 
5 drug to a user Inhaling through the Inhaler^ which con- 
tains a supply of the drug and which has means for detec- 
ting the dispensation of a dose; means for measuring a 
specific feature of the disease being treated with the 
drug; and a processing unit having storage means for stor- 

10 Ing this specific feature from a plurality of measure- 
ments as well as the time of each detected dispensation of 
a dose. The present Invention also relates to an Inhaler. 

Many people who suffer from chronic diseases depend 
on regular Intake of one or more drugs for their health. 

15 For example, asthmatics normally take a dally dose of an 
anti- Inflammatory drug to prevent attacks of asthma. It Is 
of great importance that these patients closely follow 
their prescribed medication programme. If an asthmatic 
forgets to take his antl-lnf laimnatory drug, his state of 

20 health may change for the worse and he may suffer from 
attacks of asthma. To compensate for drug not taken. It 
may be necessary to temporarily change the dose of the 
drug or change drugs. There are also other occasions when 
a change of dose or of drugs is necessary. For Instance, 

25 when suffering an attack of asthma, the asthmatic will 
need a different drug which expands the respiratory pas- 
sages to mitigate the acute problems. Furthermore, asthma 
may change slowly over time, necessitating a change of 
medication programme. 

30 Whenever the condition of an asthmatic becomes worse, 

it Is important to change the medication programme as ear- 
ly as possible to counteract health deterioration • The 
earlier the counter-measures are taken, the quicker will 
the troubles of the patient be alleviated and the less Is 

35 the risk of serious attacks of asthma or lasting deterio- 
ration of the patient's condition. 
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Unfortunately^ health deterioration is not always 
noticed by the patient^ or, if noticed, is not always 
acted on in a proper way or as quickly as desirable. When 
deciding how to treat deterioration of health in a patient 
5 suffering from a chronic disease^ it is vital to know if 
the patient has complied with his medication programme. 
More particularly, the doctor need to know if the deterio- 
ration has occurred despite normal medication or is due to 
imperfect medication. However, the patient may have diffi- 

10 culties in remembering when he took his drug or may be 
ashamed of telling his doctor that he forgot to take it. 

In clinical trials, patients are asked to fill in a 
patient's diary each time a dose of drug is taken. How- 
ever, it is known that the diary is often completed in an 

15 incorrect way. 

EP 387 222 discloses an inhaler comprising an elec- 
tronic unit for recording the time each dose is dispensed 
from the inhaler. A detector, e.g. a microphone, detects 
the inhalation air flow and the availability of a dose. 

20 By determining the amplitude of the signal from the micro- 
phone within a narrow frequency band one or more tiroes 
during the inhalation, an electronical unit decides 
whether the inhalation is a valid inhalation or not. The 
time of a valid inhalation is recorded in a memory in the 

25 inhaler. When the patient sees his doctor next time, the 
doctor may open the inhaler and read the content of the 
memory by special reading equipment. The doctor may then 
decide if the medication programme has been complied with 
and, after examining the patient, may decide on a change 

30 of medication programme. 

However, the inhaler according to EP 387 222 does not 
solve the problem of making the patient act at an early 
stage on any health deterioration that may occur. 

WO 92/15353 discloses an inhalation device for admi- 

35 nistering an aerosolised drug to a patient. The inhalation 
device comprises a cannister containing the drug to be 
aerosolised, a flow sensor for measuring inspiratory and 
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explraliory flow, and control circuits for controlling the 
operation of the device and recording data about the drug 
administration. Furthermore, the control circuits are 
adapted to monitor the pulmonary function of the patient 
5 with the aid of measured flow data. By comparing the mea- 
sured pulmonary function with one or more previous mea- 
sures, the control circuits can detect changes in the 
patient's condition. When detecting a change in the pulmo- 
nary function, the control circuits may modify the medica- 
10 tion programme, e.g« by altering the dose administered per 
inhalation, or prompt the patient to seek medical atten- 
tion. 

Many diseases, for instance asthma, are often treated 
with more than one kind of drug. A health deterioration of 

15 a patient having such a disease can be due to an omitted 
intake of one or the other of the drugs. To advise the 
patient correctly in this situation, a doctor or a compu- 
ter need information about the intakes of all the diffe- 
rent drugs used to treat the disease. However, the inhala- 

20 tion device according to WO 92/15353 only records the use 
of one drug. 

Furthermore, it is of vital importance that the 
recorded information about the drug intakes is correct. 
If, for instance, an inhalation device records the intake 

25 of a first drug, but the patient has actually taken a 

second drug because he has put the wrong supply of drug in 
his inhaler, the advice by a doctor or a computer will 
perhaps not have any effect. There is no guarantee that 
the intake of drug recorded by the inhalation device 

30 according to WO 92/15353 is correct. 

These problems of the prior art are solved by an in- 
halation device, whicsh is mentioned by way of introduction 
and has the features of claim 1, and by an inhaler which 
has features of claim 7. 

35 More particularly, electronically readable identifi- 

cation means, which are arranged inseparably from the 
supply of drug and which comprise information which en- 
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ables identification of at least the kind of drug in the 
supply and the size of the dose dispensed when a user 
inhales through the inhaler^ allow a processing unit to 
record the inhalation of a specific kind of drug correctly 
5 on each occasion. The identification means also enable the 
processing means to keep track of several different drugs 
used by the patient so that a reliable indication of an 
action to be taken may be given to the patient. 

The above-mentioned information from the identifica- 
10 tion means is preferably supplied to the processing unit 
each time the measured specific feature is supplied there- 
to. 

As mentioned above, the electronically readable iden- 
tification means enhance the reliability of the inhalation 

15 device in that the processing unit always records the drug 
actually inhaled. However, there remains a risk that the 
supply of drug is empty when the inhalation is being per- 
formed. To solve this problem, the inhalation device pre- 
ferably comprises a counter for counting the number of 

20 doses administered. The counter is arranged inseparably 

from the supply of drug so that the number of dose admini- 
strations are counted even though the drug supply is used 
in another inhaler. 

It is important that the electronically readable 

25 identification means are inseparable from the supply of 
drug so that the processing tmit always records the drug 
actually inhaled. In a disposable inhaler with no possi- 
bility of a refill or replacement of the supply of drug, 
the electronic identification means may be arranged any- 

30 where in the inhaler. However, in an inhaler with a supply 
of drug contained in a replaceable package, the electronic 
identification means have to be inseparably associated 
with the package. 

The inhalation device may comprise one or more inte- 

35 grated inhalers, each of which may have a replaceable 

supply of drug or be of disposable type. However, the in- 
haler or inhalers and the processing unit of the inhala- 
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tlon device may also be physically separat:e unit:s^ which 
is advantageous if the inhaler is disposable. In the 
latter case, the inhaler may comprise a transmitter, and 
the processing unit may comprise a receiver for enabling 
5 the transmission of information from the inhaler to the 
processing unit. The information may be transmitted by 
radio transmission, induction, IR, ultrasound, cable or in 
any suitable way. 

The electronic identification means preferably com- 

10 prise a non- volatile storage means, which stores a bit 
code representing information about the drug supply and, 
optionally, a unique serial number. Alternatively, the bit 
code- may comprise the unique serial number only, which in 
that case provides an entry to a table or the like con- 

15 taining further information about the drug supply. The 
table may be stored in the processing unit. 

Providing each supply of drug or inhaler with a 
unique serial number solves the problem of how to reliably 
collect information during clinical trials. Clinical 

20 trials often involve a large number of patients, each of 
whom has to fill in a patient's diary one or more times a 
day during an extended time period. After the test period, 
the diaries are collected and the data therein is entered 
in a computer for processing. Unf ortxinately, the data 

25 which is finally processed contains many errors due to 
incorrectly filled- in diaries and incorrectly entered 
data. 

However, by providing each inhaler used in the 
clinical trial with means for detecting the dispensation 

30 of a dose of drug as well as with a transmitter for trans- 
mitting information to a processing unit and by adding the 
unique serial number to each item of Information trans- 
mitted to the processing unit, the patients need no longer 
enter their drug intakes in a patient's diary, but infor- 

35 mation thereon can be automatically collected and trans- 
mitted to the processing unit. Also other data relevant to 
the clinical trial may be collected and provided with the 
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unique identity • The processing unit may be part of a 
computer network^ in which data from all patients involved 
in the clinical trial is processed^ or be provided with 
means for automatically transmitting the data to such a 
5 computer network* 

The invention will now be described in more detail 
by way of example and with reference to the accompanying 
drawings, wherein 

Fig. 1 is an exploded view of a powder Inhaler which 
10 can be used in an Inhalation device according to the In- 
vention, 

Fig. 2 is a block diagram of an electronic unit In 
the inhaler of Fig, 1, and 

Fig. 3 is a block diagram of a processing unit 

15 according to the invention. 

Fig. 1 shows a powder inhaler which is driven by the 
patient's own Inhalation. The air flow through the Inhaler 
during inhalation Is Indicated by arrows A. 

A rotatable operating unit 1 with a grip ring 2 co<- 

20 operates with a dosing unit 3 which, when the operating 
unit 1 is turned, feeds a powder dose to an inhalation 
channel 4* The active substance is kept in a container 5. 
A mouthpiece 6 is provided with a deagglomeration means 
with narrow helical deflection means for deagglomerating 

25 the substance powder into an inhalable powder fraction. 
The dosing unit 3 is shaped as a flat, rotatable disc 
having groups of dosing holes 8 and being arranged at the 
bottom of the substance container 5. The dosing holes 8 
are filled with substance when positioned below the sub- 

30 stance container 5. When the grip ring 2 is turned so as 
to be Indexed one step forward, the dosing disc 3 Is 
entrained In the rotational movement. A number of scrapers 
9 engage the dosing disc 3, so that excess powder sub- 
stance over the dosing holes 8 Is removed when turning the 

35 dosing disc 3. 
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When the patient inhales from the mouthpiece opening, 
air flows through two opposite air inlets 10 in the ope- 
rating unit 1 and through the group of dosing holes 8 
which at the moment is exposed to the inhalation channel 
5 4 situated above the dosing disc 3, through the channel 4 
and out through the mouthpiece 6. When the air flow passes 
the dosing holes 8, the dose of active substance charged 
in the holes will be released and entrained by the air 
flow, and finally deagglomerated in the helical passage of 
10 the mouthpiece 6. 

Inside the mouthpiece 6, between its outer wall and 
the deagglomeratlon means 7, an electronic unit 20 is 
mounted. In Fig. 1, the electronic unit is schematically 
shown as a block. Fig. 2 is a block diagram of the elec- 
15 tronic unit. The electronic unit 20 comprises a differen- 
tial pressure gauge 21 for measuring the pressure diffe- 
rence between an inlet 11 to the deagglomeratlon means 7 
and an outlet 12 therefrom. Furthermore, the electronic 
unit 20 comprises a clock circuit 23, a radio transmitter 
20 24, antenna means 25, a power supply 26 and processing 

circuitry 22 for processing the signals from the differen- 
tial pressure gauge 21 into a form suitable for transmis- 
sion by the transmitter. The processing circuitry may 
comprise a memory for teroporaxry storage of the signals 
25 from the pressure gauge before transmission. In addition, 
the electronic unit 20 comprises electronically readable 
identification means 27 in the form of a non-volatile 
memory, which contains a bit code. The bit code may con- 
sist of several fields representing, for Instance, the 
30 kind of dxrug, the size of dose, the original nximber of 
doses In the Inhaler, the durability and a unique serial 
ntanber. In a reflllable Inhaler, the identification means 
27 must be Inseparably associated with the package con- 
taining the refill drug. 
35 Apart from being utilised for the automatic collec- 

tion of information during use of the inhaler, the in- 
formation in the identification means may also be used for 
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qual±-ty con-trol when manufacturing Inhalers. For ins1:ance^ 
■the drug con-tent: and -the dose size of an inhaler may be 
checked against: the bit: code in t:he identification means 
by means of a robot, which performs a test inhalation 
5 through the inhaler. 

The power supply 26 need not be a battery, but may be 
a chargeable device charged, e.g. inductively, from the 
processing unit. 

The electronic unit 20 is preferably realised as one 
10 or more ASICs. The differential pressure gauge 21 is ad- 
vantageously integrated on one of the ASICs. 

The operation of the electronic unit 20 will now be 
described. When the operating unit 1 of the inhaler is 
turned to feed a powder dose to the inhalation channel 4, 
15 a click sound is produced. This click sound is picked up 
by the pressure gauge, acting as a microphone or accelero- 
meter • 

When the patient inhales through the inhaler, an in- 
halation air flow passes through the deagglomeration means 

20 7 and a pressure difference is genetrated between the inlet 
11 and the outlet 12 thereof. The pressure difference is 
measured by the differential pressure gauge 21, and the 
time of the Inhalation is recorded by means of the clock 
circuit 23. The electric signals produced in response 

25 thereto are processed by the processing circuitry 22 into 
a form suitable for transmission. 

The degree of processing of the signals from the 
pressure gauge is a matter of design. The signals may be 
transmitted substantially unprocessed or may be subjected 

30 to a more thorough processing already in the inhaler, so 
that only selected information is transmitted. The pro- 
cessing in the Inhaler may involve determination of the 
flow profile of the inhalation flow or parameters there- 
of. More particularly, since the properties of the helical 

35 means of the deagglomeration means 7 are known, the flow 
profile of the inhalation flow can be determined from the 
pressure difference measured during inhalation. The flow 
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profile of the inhalation air flow is of interest by 
reflecting the pulmonary function of the patient. If the 
asthma becomes worse, the liing capacity will decrease and 
the volume of the inhalation air flow diminish. Other 
5 interesting parameters of the flow profile affected by the 
lung function are, for instance, the rise and fall times 
and the length of the plateau. 

The processing of the signals may also involve detec- 
tion of a dose dispensation. For a valid dose dispensation 
10 to be detected, the click soxind defining the availability 
of a dose must be detected as well as an inhalation air 
flow of a strength sufficient to carry a dose. When a 
valid dose dispensation is detected, the time thereof is 
recorded. 

15 The signals from the inhaler can be transmitted con- 

tinuously during the inhalation or be temporarily stored 
in the memory and transmitted at a later time. In the 
former case, the inhaler need not comprise a clock circuit 
but the time of a dose dispensation may be recorded in the 
20 processing unit. 

The bit code in the identification means is associa- 
ted with each item of information being transmitted. 

In the embodiment described above, the differential 
pressure gauge is used both as means for determining a 
25 specific feature of the disease being treated with the 

drug in the inhaler, i.e. the inhalation air flow, and as 
a detector for detecting the dispensation of a dose. How- 
ever, other alternatives are conceivable. 

For instance, the detection of a dose dispensation 
30 and the measuring of the inhalation air flow may be rea- 
lised by the device according to the above-mentioned 
EP 387 222. However, this is a less preferred embodiment 
because a sound signal results In a less accurate measure 
of the inhalation air flow. In addition, the sound from 
35 different inhalers differs considerably and, therefore, 
individual calibration of each ii^aler would probably be 
necessary. On the contreucY, since the properties of the 
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helical means In 1:he deaggloinera1:±on means 7 are similar 
for all Inhalers, no calibration Is required if the inha- 
lation air flow is measured there. 

Furthermore, the availability of a dose can be detec- 
5 ted in other ways than by the click sound, for instance by 
detecting the mechanical movement of the dosing unit 3. 

For inhalers other than the TurbuhalerA inhaler, 
other means for detecting the availability of a dose and 
the dispensation thereof may be suitable* Examples are 

10 given in EP 387 222. 

If the size of the dose is variable, information 
enabling identification of the size of the individual dose 
dispensed when the user inhales through the inhaler may be 
transferred to the processing unit. 

15 Fig. 3 shows a block diagram of a processing iznit 30 

according to the invention. The processing unit 30 compri- 
ses an antenna 31, which is connected to a receiver 32 for 
receiving information transmitted from one or more inha- 
lers. The receiver is connected to processing circuitry 33 

20 which in turn is connected to a memory 34, a display 35, a 
key pad 36 and an alarm unit 37, a clock circuit 38, an 
I/O-unit 39 and a power supply 40. The processing unit may 
also be provided with a spirometer 41 for measuring the 
pulmonary function, more precisely as a complement to or 

25 as a substitute for the measuring of the inhalation air 
flow in the inhaler. 

The operation of the processing unit 30 will now be 
described. The receiver 32 receives signals from an in- 
haler. Each item of information received has associated 

30 therewith the bit code of the identification means of the 
inhaler transmitting the information, so that the proces- 
sing unit can correctly identify the drug taken and the 
dose thereof. If the time of an inhalation is recorded by 
the clock circuit in the inhaler, each item of information 

35 will also have associated therewith the time of inhala- 
tion. 
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As mentioned above, the signals may be more or less 
processed already in the inhaler. Processing not performed 
in the inhaler is performed in the processing unit by the 
microprocessor 32. The processed signals are compared with 
5 stored signals from earlier measurements. By this compari- 
son. It is possible to detect a change in the patient's 
state of health, which may necessitate a change of dose or 
of drugs. Furthermore, the processed signals may be used 
for determining the effect of ah Intalce of drug and for 
10 adapting the time and the size of the next dose with re- 
gard to the effect achieved by a previous dose. 

The patient can input comments on his state of health 
or information about conditions which may affect the medi- 
cation via the key pad 36. The information may be given in 
15 the form of answers to questions from the microprocessor 
32 displayed on the display 35. 

The advice elaborated by the microprocessor 32 on 
the basis of detected changes In the patient's state of 
health, the times of intake of different drugs, entered 
20 user data and other information stored in the memory 34, 
is displayed on the display 35. The microprocessor 32 may 
also activate an audible or visible alarm 37 to draw the 
user's attention to information displayed on the display 
35 or to an action to be taken. 
25 A doctor may communicate with the processing unit by 

its I/O-unit. He may, for instance, reprogram the process- 
ing unit or transfer Information stored therein to his 
personal computer. 

Before the processing unit can be used to advise a 
30 patient about drugs and doses thereof, data about the 
specific feature of the disease being treated. I.e. in 
this case the Inhalation air flow, must be collected in 
the memory 34. The reason for this is that the inhalation 
air flow of each patient is individual, so that there must 
35 be an inhalation air flow history to enable the micropro- 
cessor 32 to detect changes in the disease. 
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It should be pointed out that the processing unit 
need not be a physically separate imlt, but may be inte- 
grated In each Inhaler. 

If the Inhaler is used only for collecting data 
5 during clinical trials, and not for advising patients, the 
processing unit to which the collected data is transmitted 
can be of any type suitable for receiving and processing 
the data* 

The present invention can be used with any kind of 

10 inhaler. More particularly, the inhaler may be a roultidose 
breath-activated dry powder inhaler, e.g. a Turbuhalexr® 
inhaler, or a unit dose breath-activated dry powder in- 
haler for single use, e.g. a Monohaler0 inhaler, or a 
breath-activated dry powder inhaler with a plurality of 

15 single-packed unit doses for multiple use, or a pressur- 
ised dose inhaler or a metered dose inhaler, or of any 
other suitable type. Furthermore, it can be used in con- 
nection with any kind of disease which is treated by in- 
halation therapy and of which a specific feature is mea- 

20 surable. For diseases not related to the respiratory pas- 
sages, the inhalation device necessitates other means for 
measuring a specific feature of the disease than the means 
for measuring the inhalation air flows. Such means can be 
arranged separately from the inhaler and the processing 

25 unit, and transmit information by telemetry or on wires to 
the processing unit. 

For instance, the inhalation device may comprise an 
inhaler for administering nicotine. The means for measur- 
ing a specific feature of the disease, i.e. nicotine 

30 addiction, could then be a sensor for measuring the nico- 
tine content of the blood, and the processing unit may 
advise the patient to take such doses of nicotine that the 
nicotine content of the blood is maintained at a very 
slowly decreasing level. 

35 Alternatively, the inhalation device may comprise an 

inhaler for administering peptides and proteins, for 
example insulin. In the case of insulin, the means for 
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measuring a specific feature may be a biosensor measuring 
the glucose level of the blood, and the advice elaborated 
by the processing unit can assist the patient in maintain- 
ing the glucose in the blood at a suitable level. 
5 According to another alternative^ the inhaler may 

comprise a blood pressure regulating drug. 



10 



15 



20 



25 



30 



35 



wo 95/22365 



PCryS£9SMN>157 



CLAIMS 

1. An inhalation device comprising at: least one in- 
5 haler for dispensing a dose of a drug to a user inhaling 
through the inhaler, which contains a supply of the drug 
and which has means (21-23) for detecting the dispensation 
of a dose; means (21-23; 38) for measuring a specific 
feature of the disease being treated with the drug; and 
10 a processing unit (30) having storage means (34) for stor- 
ing this specific feature from a plurality of measurements 
as well as the time of each detected dispensation of a 
dose^ characterised by electronically read- 
able identification means (27), which are arranged inse- 
15 par ably from the supply of drug and which contain infor- 
mation enabling the identification of at least the kind of 
drug in the supply and the size of the dose dispensed when 
a user inhales through the inhaler; and means for delive- 
ring said information to the processing unit. 
20 2. An inhalation device according to claim 1, 

characterised in that the inhaler (20) and 
the processing unit (30) are two physically separate 
units, the inhaler comprising a transmitter (24) and the 
processing unit a receiver (32) for enabling transmission 
25 of information from the inhaler to the processing unit. 
3. An inhalation device according to claim 2, 
characterised in that the information is 
transmitted from the inhaler (20) to the processing tinit 
(30) by radio transmission. 
30 4. An inhalation device according to claim 2, 

characterised in that the information is 
inductively transmitted from the inhaler (20) to the pro- 
cessing unit (30). 

5. An inhalation device according to any of the 
35 preceding claims, characterised in that the 
processing unit (30) comprises analysing means (33) for 
analysing the stored specific features for detecting 
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Changes in the disease and providing an indication of an 
action to be taken on the basis of said detected changes 
and the stored times of dispensation of a dose, 

6. An inhaler for dispensing a dose of a drug to a 
5 user inhaling through the inhaler, comprising a supply of 
the drug and means (21-23) for detecting the dispensation 
of a dose, characterised by electronically 
readable identification means (27), which are arranged 
inseparably from the supply of the drug and which contain 

10 information enabling the identification of at least the 
kind of drug in the supply and the size of the dose 
dispensed when a user irxhales through the inhaler; and a 
transmitter (24) for transmitting said information to a 
processing device ( 30 ) . 

15 A device according to any of the preceding claims, 

characterised in that the transmitter (24) is 
adapted to transmit said information in the identification 
means (27) to the processing unit each time information 
about a detected dispensation of a dose is transmitted to 

20 the processing unit. 

8. A device according to any one of the preceding 
claims, characterised in that the supply of 
drug is contained in a replaceable package. 

9. A device according to any one of the preceding 
25 claims, characterised in that the informa- 
tion in the electronically readable identification means 
(27) further enables the identification of the original 
number of doses in the supply, and that the device further 
comprises a counter for counting the doses dispensed from 

30 the supply of drug, the counter being mounted inseparably 
from the supply of drug. 

10. A device according to any one of the preceding 
claims, characterised in that the infor- 
mation in the electronically readable identification means 

35 (27) consists of a bit code. 
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11 • A device according to any one of the preceding 
claims^ characterised in that the informa- 
tion in the electronically readable identification means 
(27) further enables the identification of the durability 
5 of the drug. 

12. A device according to any one of the preceding 
claims, characterised in that the electroni- 
cally readable Identification means (27) comprise a non- 
volatile memory. 
10 13. A device according to any one of the preceding 

claims, characterised in that the informa- 
tion in the electronically readable identification means 
(27) consists of a unique serial niamber. 

14. A device according to any one of the preceding 

15 claims, characterised in that the inhaler is 
a breath- actuated dry powder inhaler. 

15. A device according to any one of the preceding 
claims^ characterised in that the Inhaler is 
a TurbohalerS. 



25 



30 



35 
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